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1. Accomplishments under AFOSR Grant 78-3608 for the period

1 July 1978 to 30 June 1979

1.1 Papters and Lectures

a. Curved Space Scattering.

i. Invited paper presented at Conference on Mathematical
Methods and Applications of Tgeory,
21-25 May 1979

ii. to be published by Springer-Verlag.



1.2 2-search Objectivities w\hich have ben cc;.:pl n;hed

During the time of the pre ent raint, all

machinery and computer codes nccessary to determine the comjori c

structure via the e:act fall wave th,ory hauve !)crn developed

and tested on synthetic models. Some of this work is described

b cIo%.

Accurate t7Lime delay and phase shift data is obtainiable

with presently available ionosonds. To obtain the reflection

Co,.Yf>C~cint > (>) ij:oin the jIia se .(k),c !sO6 the ,tna tro-

pari)ties oE 5(k) lid ceve- a, '-d a Iino-al:cd a-m of 1,e Si hc:rt

tr,=,rOr.m ir -i le.s the .mplit ude <e[ ; 7i(b(k))] ;Li-(k)1

w(k) to be calculated from the phase via the relation

¢nb~) =P ] k( (k )-2zok')dk .

_= k' (k'-k)

Here p indicates a principle value and z is the height above

the imonsphere to the bottom of the ionosphere. It was necessary

to Covelop this -eneralized version of the transform because

of the particular analytical propertics of b(k). The complete

reflection coefficient follows via b(k) =e:p[ njb(k) i j (kh].

The transform was verified analytically for particular cases.

For any analytic function f(z) = R(z) ei( -(z) +

we sho.,ed that the amplitude follows via

D z[Q(z)- ' z]dz
.n R(z) t.nR(O) + __

V- c z'(z'-z)



For ioi',mspheri c Ict~eig I()- nd t"II bus P"( R0) v'.'aii

For this transform, a ccmput~or pro(gra-m ('whic Ft t abcs in to

acco'unt the( s ing ular str uc LLore Of the imt egran1d) %,,as dclO(el aped

and tes ted an various anly .csynthetic scattering dalta where

exact results aire knwn e law the coemputed aimp i tude and phas~e

reuts f-or o-ne- ind tw,-o 5-function poten-tials is c o::;f r),id i l

the know.n ana-lytic results. The accuracy of the computer cal-

culati'ioni can be sot in advance by choosing a param--eter.

Althl ' -my d7os ired accurac-(y 'a ee amd:ujot()3ly to

cc~uorPrecision ch;)on, six plaice a'ccuracy wsusied for) the

syotot cox:pl .* ;s (--,i !-e fcn ram the printout- the pre-

cis ian 1: rutrthan six-places in all cases. The reason

for suich accuracy is that- when real data is used, all errors

wiAll be duLe to inaccuracies in the data. Fu rthe rmore, ccmputer

codeIs 1,ar (1) the GelfJ1and-Levi tan integral equation and (2) a fast

Fc iricer trria-s~orm h-ave been developed, co)jdd dchlu-;ged, tested

ag~ s sntiot ice :aodels and found to work well. Tnit iallv,

noise wiJll be fiiltered from the data by Laking a runn!ingm, average

of various num'.bers of 0expe-riTment'tal data Values. If do(s-Ir1able,

more com1,plicated filtering ;-:'othods for noise redaction w ,ill be

insti tuted lae.Thus all necessary com-Iputer codes are dcbu''ged

and available for -ivmmdiate use (as soon as the ionosond data

bcoma)-,-s available.

Besides this, a manuscript describing our method has been



1Dr e pa r(-d. 'Ph is ma nuscr-ipt by Cob, -n vs'bi ebIsa joI

detai led version of Section I of -kthis L-;l,:1 I :~itd

shortly. Also both Cohen and H. E . '-ost-s """1"' je M t c ted

papers at the conference on scaittering 'poioia c >I:nd elId

in May, 1979.
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1.3 Tnteraction with Other TnvesLigatocs

a. We have participated in the Inverse Scattering Seminar

at the Coura:nt Institute of Mathematical Sciences organized by

Prof. Peter Lax.

b. We have discussed informally problems of mutual interest

concerning inverse scattering theory with Professors Peter Lax,

Percy Deift, Louis Nirinberg, and Trubowitz at the Courant Tnstitute.

Extensive interaction between the members of the research group

has taken place including direct and telephone conversation between

the Penn and Lowell contingents.


